
0 



PATENT 
005702-20035 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 
Shota KITAMURA, et al. 

Serial No: 09/392,865 

Filed: September 9, 1999 

For: NON- VOLA TILE SEMICONDUCTOR 
MEMORY DEVICE AND ITS 
MANUFACTURING METHOD 



Art Unit: 2813 
Examiner: C. Bowers 



■4^ 




I hereby certify that this correspon- 
dence is being deposited with the 
United States Postal Service with 
sufficient postage as first dass mail 
in an envelope addressed to: 
Assistant Commissioner for Patents 
Washington D.C. 20231, on 
November 23rtg09 
Date of Deposit 



TRANSMITTAL OF PRIORITY DOCUMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Enclosed herewith is a certified copy of Japan patent application No. 10-255619 which 
was filed September 9, 1998, from which priority is claimed under 35 U.S.C. § 1 19 and Rule 55. 

Acknowledgment of the priority document is respectfiiUy requested to ensure that the 
subject information appears on the printed patent. 

Respectfully submitted, 

LOEB & loe: 



Date: November 23, 1999 




XIAM H/WRIGHT 
Registration NoV^fi^ 1 2 
Attorney for Applicants 



10100 Santa Monica Blvd., 22nd Floor 
Los Angeles, GaHfomia 90067-4164 
Telephone: 310-282-2260 
Facsimile: 310-282-2192 



C53 0 \ 1999 



CC234254.1 
00570220035 
1 1/23/1999 sjb 




a m n fT 

PATENT OFFICE 
JAPANESE GOVERNMENT 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

th m ^ ^ B 

Date of AppUcation: 1998^ 9^ 90 

m SI # 

AppUcation Number: i o ^#f|Fl^ll 2 5 5 6 1 9-^ 

tij 

AppUcant(s): W^^^tM^ 

DEC 0 / 1999 




ffifE#¥ 1 1 -3 0 6 7 



10-255619 



98P6015 

mmnm^m: hoil 29/00 

000003078 
[fiS[I##] 100092820 

03-3254-0171 

[^M^HfiS-^] 026893 
[^fif^f^^] 21.000R 

0® 1 



{±ifl#¥ 11-3067930 



mi^^] mmm i 

i^mmH^^^] 9810498 



nW- 10-255619 



mm^] mmm 

Mi:, 

1 miiE#¥ 11-3067930 



10 — 255619 



f=.^. mwm2(Diy^)nymtm:^mm.'r^mz. mu^-vMv-:?.. ki^ 

[0 0 0 1] 

[0 0 0 2] 
[t^5l5®^^] 

^fi^jctt. i^mi^mmzmi^- hmmmiii.xhy:^)vmmm^irfi^xi^m¥ 

2 ajliE#¥ 1 1-3067930 



10 — 255619 



[0 0 0 3] 

^ S o 

[0 0 04] 

E E P ROM<^>^^ y-fe;i/S:|^Mtf^y^Tm«-r'5«-a-, ^- h(Z){l!lM{C'^® 
(0 :t i?) 61; C MMi^fei^M ^ m^-t^ 3 *^^f :b ti -5 = 3 (0 MMIiife^m ic li® 
CVD^ICJ:S>>1; nv^^tm (Si02) A^MV^e>tl■5o ^^u-fe;v*'!?^ 

[0 0 0 5] 

ics/i; n:/^>fl:J^ (sin) h LT?^fiS;-t-5 3i:*^^f * U 

[0 0 0 6] 

[^^ L J: e) h -r -5 ^® ] 

I^^Mfcli. 5='-^f»^ji*^S.t>*m*(7)^UigLlC<}:t;. ■t'-^ "0" , "1" (Z) 

3 aiiiE#^ 1 1-3067930 





H^s^ 10 — 255619 



[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

m^^titzL. 'r-^izj^iS'Xyf^mmzm^mm^^o :f'=ev h'^yp:^^ :i 
*®;5Lt)f>!f- hmm(Dmio)tyvzjymim(Dmm^m-Dxmm.^nr^m2<Dy 



4 



mSE#¥ 1 1 -3067930 





0 



10-255619 



[0011] 

^ U h ^ > V7. ^ T^JE C V V>mz. <fc y H 1 ® U n >^ffclK b ZL 
[0 0 12] 

i;i'i^xmm-^nr^Mm^~ht.^mir^m^mm^mx'^m^^:^'^'j h=^yt:^7. 

[0 0 13] 

z.(Dmmiz-S5^^xm2(Dtyv nym^tmiz\,t. mz-isunntt'^um-^n^m^ 
miz^KDiyvnymitm^^m^itr^Wi. m2(Dtyvnymitm^mm-t^m 

vCVD{Cj;S^fbil$:mvN§„ # L ZKO^^tc^ vnT, m2(Di/V ny^tm 
^EE C V D (C i: y *i^-r €> z: i: =fo T # § o 
[0 0 14] 

)^T'ii5fe<, ms.cwDizj:^m^^j^mi<Dt/vziymitm^m^^x^^^o 3® 



5 



11-3067930 



#^ 10—255619 



^tm^^m cvDiz^i) mm b r^m^iz vtma> ^ o \zmm.mmm\z -yvny 

[0 0 15] 

miz^(Dmmizj:^t.. ^^u h'^yp7.^(Dmm^f^2(Dyvziymtmx 
m-Dxyv:=iy mitm ^^ii^^ht^m mmmm nj^m^-^ n^tf^^. m mmmm ic 

h^y7\°i:^-5>= i^-oxmmmmmt::t-A-jiv^y^'Lxmj:s^-vy^m 

r^<D y V 3 ym^^m^^mfmm'm<Dm.m t^^v^yf^ ESit-r ^ 3 «rig 

[0 0 16] 
[|gW<Z)^J6(Z)?^M] 

01 l±, 3(>[)|g^9<7)— ^SfeMlCj:SNORME E P R OM<Z)^ ^ U •fe;i/r b^T 
MJ^cf^M^l^-f T'i^ hT'^U, 02 (a) -BlXS- (b) l±-etl^'4x0 1 A - A' 
^ttJ^B-B' mMT'feU. 0 3 (a) jStrJf (b) tt^tl^tlE 1 c^) C - C ' jStU^ 
D-D' W^X-^^. 
[0 0 17] 

\(j^m^'^mmmm2.\zii^)nt.M=.m.mz. ^\ff-vmmm (.vy%)\^m% 

m 3 $::^bT?^fi^$tlfe#7t>5f- h4, ^\ZZ.(n>±.\Z%2.>f-VmW^^^^ 

n+MV-X, Kl^-f 7 a, l\>^M-t^. 

6 maE4^¥ 11-3067930 



f^if 10 — 255619 



[0 0 18] 

^^jf- h4itmi m^^^ty u =3 »^ic J; y , ^ u -fe;i/#icigi-t e> tl, 

;i/{C^^6«JJCAi5?->?^fig$tiT':7- K^i:^-5o A#:eillC#^>^;'- N4 (Z)r7- 
^mmbxmm^- h e $:/\°^f->j^fig^-5{^ici^^icmiM#^H^i/u 3>m 

[0 0 19] 
[0 0 2 0] 

Dizm2(Dtyv nymitmi iti^m^-^ti. z.(D±izmmmmmt.LxcwDiz 

^^i/V nym^tmi 2 (12 a, 1 2 b) *^?^^$4^TV^So r^-ei/U=i> 

. BP scm^^ti. m2<Dt/v :=iymitmi nt^(Dmmm<Dm^. -^^yx-r 

C V D IC «fc S ^^tl^T' -5 c 
[0 0 2 1] 

StiT, ^^U-fe;i/©y-;?.*fet!cM7 a ic^M^n-s^iiy-^^?^ i 3*^s«)3ii 
^Tv^-So ^^3ty->?.i^i 3 0 1 tc^^T'^t-i;e>{c, m^-he (y- 

m(DyV nyWiitmi 2 aJkUl 2 b ^MM-t^^oizziy^if h?L2 1 

7 miiE#¥ 11-3067930 



10 — 255619 



3^11 -5 rol IC $ 4X T V ^ -5 „ 
[0 0 2 2] 

04 (a) , (b) -01 0 (a) , (b) li, 02 (a) , (b) (DWiMV 

-So 

fb^S:*i^L¥S'fbbT^lCiM*bi2,tfST I (Shal low Trench Isolation) mz 

o 

[0 0 2 3] 

Etc J: ya:^y^>^*-t^B^lC|^^lC||lM#^^^"; =i>M$:3i-;^>^*-tS„ 

T A ^ - ^ > ;J7' -r -5 :i *^ T' ^ -5 o 
[0 0 24] 

r©^. 05 (a) . (b) KB-t^OlZ. ^m^t^n-oX. Mm^-h6Jk 

t^mmLx^^^i/vziym^KDmm^ i o nmmmo:>m^^mitfi^3 ixmv. 

z.<Dmitms lit. >(:ty^X(DAvyr rco^, pM^M^imM^ 

mi a. 7 b %?^J5g-t-&o 
[0 0 2 5] 

ik^^X. 06 (a) , (b) lC^t"«J: -9 {C, TEOS (Tetraethyloxysi lane 

) ^mnt-t^cYumz^v 2 0 nmn^<^m^^tyvnymitms 2 

, m^^x. mBcvDmiz^i) 1 b 0 nmmm(Di/vnymitmi 0 ^mm-t^ 

8 fflliE#¥ 11-3067930 



10 — 255619 



, (b) lC^-rJ;e>lC, h{|!lMlC(DJ5iti/U =i>^>fI:IKi 0 
[0 0 2 6] 

z:©^, S/U n^^-fbl^l 0 ^ LTS^U n^m-fb^S 2^t?3 l §:x 

-y^^^yu, fa^>!f- h 6;S:tJty-^. F U>f >J£i5:M 7 a, 7b(Z)^ll$:Mm 

$-&So ^L/T5^^> (Ti) im^mmvxm^mt^:iin^^*). ms (a) 

[0 0 2 7] 

^ikV^■r^ S9 (a) , (b) lZm-tJ:oiZ^ >/'^XvC V D^JC y 5 0 n m 

^lUT'feoT, mm^-he. V-X, KU-f >*£ffeJi 7 a, 7 b CD^®, MM 
(Dt/V nymtmi 0<^)^®lCg^MLT^^U-fe;i/$:Svv ^fc^^:$>ltM^S: 

. 010 (a), (b) lC:g^-ri;e)tC, U H 1 2 a V - XfiS^M 7 

a®M^^±{Cj£gli-S J:^{CR I ElCi: t;SH^#2 0 $:*IIXb. r®Se^^2 0 
IC^itV-X^l 3 $:a*b3i^?^^-rSo 
[0 0 2 8] 

i/V nymitmi 2 a $:R I Eicfc U Ji^y i/U zi^^ftlll 1 
t<D:ii^y^y^miRitti^^^±^<^^^:^^^^^m\'^^:^iHz^iJ. i/Vny 

aillCS/U i3>^-fbl^l 2 a $:ai«y^>^t-'5r il^'^T'^-So SHIim 2 0 li, H 

10 (b) iz^-r^^izm^^mmmiz^mm-^n^i)K m^i^mmmx^^iyv 
nymitmi iti^^hyz-^n^jt-ox. m^'^mmmm2(D:iiy^y^'-fym±^ti 

1 A^vx^ ii^oT, ^d^:9•il^i^M2 7b^MM3&:Il^y^>^&^^■t'2>3i:=fo:&v^ 

9 miiE#5jZ 11-3067930 



10 — 255619 



lCi:y|^*bT> V->c.^mM7 a±®S/y-»f>r $:Maj$i±'5o 
[0 0 2 9] 

mz.mii (a), ih) iz^-t^oiz. m2miyvnym^mi 2h^m 

^c33^^T=fo, i^jiy-x^m(Z)@B^^2 oor i Ex^i:|Hi^(^^#i:-rs^^ 

[0 0 3 0] 

ffiMO S ^^>i/"X^®^Jg$:^LTV^^„ 3tl?>®MjailIS&MO S V^yVT. 
[0 0 3 1 ] 

MiamS&MOS l-^>i/'^^<DSS5tXgS:m#lcUi^-r4xli, ;*^U-fe;i/Tl/ 
-fM^lC:>l=EU-fe;i/(Z)>!f- V-x;S:t>*Fl/>f >^-e?^^$tl;t0 5®^^ffiT' 
4 3 a, 4 3 b $:?^fig-tSo y-:;^., K U-f >I£^M 4 3 a , 4 3bJ±<kyS:#^ 
6<;tCli, 5^-v:t^;i/«§|5lC<ga;g(Z)n~M»4 4 S:#oLDD^)ti: LTJ^JEjg-r 

CVD^{C4;Se/';ii>^>ff:l^l l©ii«, sr^,ffei^Mi 2®*ia, n^^i'h 
[0 0 3 2] 

^'fb^l 1 *^?^^$tlTV>Sfc«b, iB^^2 (^SLXy-^y^^ h?L2 l(Dai^y^> 
^Xjg7?jtefl§;^ni^y^>^**^RSJii$tieo -0{C3i^y5^>^fX@T'l±, 

1 0 fflliE#5p 11-3067930 



1 

10 — 255619 



- X ^ > ^'tt^ifiDti^ jb\ r (Dmmm<Dm^. t/ u n ^Mftm 1 1 h v 

y inx V - > 5: :^ # I. ^ =b (7) z: -e ^ -5 „ 

[0 0 3 3] 

® (fiP*., gI3 (b) ®^®) hm(Dny^^ l<Dm^\Z'D\^X 

J;^}C, hdFL2 l*^^^:9>il,fe^l^2^C>()^*^ofei:^, >r-A-ai^y^ 

>^$:^Te>i:^^^'-||.ffei^m2 3b-ac^y^>^-$tlTb^e)o 3n«bf>y h^ScD^ 

[0 0 3 4] 

MJEC V D J; -g> i/ U n ^^fblK 1 OlZii^} m^-t^ ^ i: IC J: *J , ^ ^ U -fe;i/3£ 
[0 0 3 5] 

015tt. ^JgMfcifcgcMl -^3 (Z>E E P ROM^C^V^r. 5^- ^ 

1 0 0 0 Olll^Uigb;^^, T^-^^^^ffiL^r^f o:th^®;t^U-fe;i/ 

L^V^'fitVth■^feoT. ^^1il3b^?>:&{l!llC^f <i5i:*^>-7 h LT v^ ^ r ^ %:SJ*"r 
L^v>'fit3b^i/>' h Lfelf ^y ^®^^iM^$:3tUTv^-5„ Jt^M 1 ( 

JCj:Si/U 3>^^bmi 1 ;^)^^V^:^^T'feU> iti^M 2 (APP) «{RffM^i^l^i: 
[0 0 3 6] 

1 1 mililt^ 11-3067930 



10 — 255619 



LTv^^„ mmmmmtvxm&cvDiz^^i/v nymitmi o^m^^ 

. Miz-:r^X'^CYDiz^^iyV nym^tmi i (x^f) Xit 

[0 0 3 7] 

vmmvx\i^^3^f£m^it. j^^^iv^jvmmz^^yi/Vi)-^ km 9 ^m^i^x 

[0 0 3 8] 

^1.3(7)^^1*, 2m^<Diyv nymitmi I mmmmmt.\^xm\'^^t\^ 
^iMBcotyvnymitmi 0 iimmizw.&cvDmiz^vmm-t^m^iz^m 
mx$>^. iy'jnymtmi i^^&cYDK^^jmm-t^ii. mf)m^x&^ 
t^i^mMmmmiz^i^n^^mm^mc:itb^^tizf£^. Lti'L:i<Dmm(Dm 
mmmmm%ms.cvDiz^^i/vnymtmx:^^t=.&). t^vnymitm 

[0 0 3 9] 

t-tc^MMmXli. NORME E P ROM$:|5i^L7^*^ r (Z)^^liN A N DM 
E E P R OMli^i^, E P ROM^TX ^ R OM^C[)ftfi<Z)^ff^'l4^#^lB'ISIg 

Uiz mmizmm -t^z-n ff^-^mx^^ . 

[0 0 4 0] 

1 2 mm<^^ 11-306 





f 



#^ 10—255619 



^izz.(D^miz^^ii. mmmmmcDrmztyv nymitmtf^m^^ti&tf'^ 

v^m±vx±^f^ljaji^-i^y^M^^t:ti^'psm}it£^o 

[01] 

[0 2] 

mi<DA-A' ]^zj^B-B' m'm^^-t. 

[0 3] 

0i(Z)c-c' ;5:t>'D-D' m^m^^-t. 

[04] 

0 2cD»T®tcfet-^--2>i^iijfeM®^^u-fe;bT i/>ro>^f- h^'^^--yvxm%: 



[0 5] 
[0 6] 

|^D<^1©2/U=i >^>fbmii«X@ $:^-to 
[0 7] 



1 3 



ailiE#¥ 11-3067930 





10 — 255619 



[08] 
[09] 

1^ D < mmmmmom i » ^> u n ymimmmjim^B-t. 

[01 0] 

[011] 



[01 2] 
[01 3] 

mmm<D}^^y hm^y^^ h?L7b^-m>t«-^©0i ©d-d^ »t®®«^?:^ 



[014] 
[01 5] 



1 4 



ajiiE#¥ 11-3067930 



fj^i^ 10 — 255619 




ffi$E#¥l 1 



-3067930 



10-255619 

[02] 




(b) s-B^m m 



2 




(a) c-cm m 



14 u 




(b) D-D'®r m 



mUn^ 1 1-3067930 



10 — 255619 



[S4] 





10—255619 



[0 5] 




5 



aisiE#¥ 1 1 



4f 5)2 10 — 255619 



[0 6] 





6 



msiE#¥ 11-3067930 



#^ 10—255619 



[0 7] 




6 10 31 32 6 10 




7 



ffiiiE#^ 1 1-3067930 




8 



ffilE#^ 11-3067930 



4f v|I 10 — 255619 



[01 0] 




(b) 



msE#¥ 1 1 - 



#^ 10-255619 



CSl 1] 




(b) 



mmn^ 1 1 - 



fj^sf 10 — 255619 



[01 2] 




fflsiE#^ 1 1-3067930 




1 3 



aill#^ 11-3067930 




1 4 



ffiiE4t¥ 11-3067930 



10 — 255619 



mm] 

Kl/>r>*£^M7 a, 7 b S::tt--&;i^U-fe;i/*^?^fi^$ti^= ^ ^ U ■fe;l/<^>^f- 
. 3<Z)±lcMr^*6i^Mi:^<5>^>U 3>^it:mi 2 a, i 2 b ^^jg^^tiSo i/U 
h^l 4*^J^^$ti-5o 

m^m] 0 2 



ail£E#¥ 1 1-3067930 

i 



10-255619 



[fjiEmm] 



000003078 
100092820 

m:^sis^f^BgE^^&Bcr2Te 5#i 5-^ wh/JmI 
fcf;i/6Pg 



ajtE#¥- 11-3067930 



10-255619 



m m A m m m m 



mM^^ [000003078] 
1. «¥HB 1 9 9 0^ 8H22H 

^ m #^;iim;iiiitrp^EWiBrr7 2#«^ 



miE#¥ 1 1-3067930 



